A field experiment was conducted to evaluate the response of colocasia (Colocasia esculenta) to different levels of 0, 60, 90, 120 and 150 kg N ha , 1000-tubers weight and size of tubers (mean length and diameter) over control but the differences among levels of N were nonsignificant. However, some parameters like tuber yield was maximum at 60 kg N ha −1 and tuber size especially the length of colocasia tuber was maximum at 150 kg N ha −1 suggesting that the response of each parameter was different to N levels. Based on maximum relative yield (100%) and increase over control (46.1%) still at lower N levels of 60 kg N ha −1
. All levels of N in the form of urea along with uniform basal doze of 90 kg P 2 O 5 ha −1 as
Triple Super Phosphate (TSPPP) were applied to soil at time of seed bed followed by thorough mixing. Seeds of colocasia c.v. local variety were sown in these plots with row spacing of 30 cm and plant to plant distance of 12 cm in February, 2013. The results showed that application of N produced significantly higher colocasia tuber yield, number of tubers plant −1 , 1000-tubers weight and size of tubers (mean length and diameter) over control but the differences among levels of N were nonsignificant. However, some parameters like tuber yield was maximum at 60 kg N ha −1 and tuber size especially the length of colocasia tuber was maximum at 150 kg N ha −1 suggesting that the response of each parameter was different to N levels. Based on maximum relative yield (100%) and increase over control (46.1%) still at lower N levels of 60 kg N ha
Introduction
Colocasia (Colocasia esculenta) having about 25 species is a group of flowering plants widely used for food and landscaping purposes [1] . Leaves of these plants are shaped like shields or arrow head each growing on a single stem and ranging from 25 to 150 cm across. The large floppy leaves of colocasia gave the plant a common name, elephant ear. In the garden they are prized as ornamental plants growing as a focal point in the back of a landscaping plan [2] . Several varieties produce different plant sizes, leaf shape, and different colors ranging from bright green through reddish-tinged and black-outlined foliage. Colocasia grows best in tropical areas with plentiful water. When the plants dry out, the leaves fold, droop and will develop dry brown spots or edges after a drought. The plant can be cultivated by planting the tubers or rhizomes just below the surface or mature plants can be set into pre-watered holes.
As a food plant, colocasia is used throughout Africa, the Caribbean and South
America, and as well as in Asia and Pakistan. Nowadays, it is considered the fifth most consumed root vegetable worldwide [3] . The edible varieties are called taro, cocoyam, dasheen or eddoe. Taro is one of the few major staple foods where both the leaf and underground parts are important in the human diet [4] . The tubers of the plant are white-fleshed with a dark-colored bark that is peeled before eating and the flavor is somewhat similar to a potato. The corms supply easily digestible starch and are known to contain substantial amounts of protein, vitamin C, thiamine, riboflavin, niacin and significant amounts of dietary fiber [5] . The leaves have a taste similar to spinach or collards. The leaves are high in minerals and vitamins A, C, K, Ca, P, Fe, thiamine and niacin [6] . The Caribbean dish callaloo, a stew with variable ingredients always contains the chopped leaves of the colocasia plant and sometimes also includes the chopped tubers.
Some South American cultures dry the tubers and pound them into flour to be used in baking and as a thickening agent. Harvesting takes place when the plants are 7 -8 months old or when only three functional leaves remain on the plant.
Yields are estimated to range from 4 -7 tons of marketable corms (tubers) per hectare [7] .
Like other agricultural and ornamental plants, balanced nutritional supply play the key role in production of colocasia. Among these nutrients, the nitrogen which is required in higher amounts by plants and is often deficient in most areas is relative more responsive. The farmers and growers all over the world primarily focus on nitrogen application before any other nutrient. Though nitrogen is an abundant element on and around Earth-approximately 78 percent of the earth's atmosphere is nitrogen gas [8] but it is not available to plant in this form. It is frequently deficient in soils including the tropical soils as well [9] . Nitrogen has numerous functions in the plant. 
Materials and Methods

Field Experimentation
An experiment was conducted to determine the effect of different levels of ni- 
Statistical Analysis
The data was analyzed, thus Analysis of variance (ANOVA) procedure for randomized complete design by a statistic 8.1 software. The variations between the treatments were compared by LSD test of significance [11] .
Laboratory Analysis
Four composite soil samples were collected and passes through 2 mm sieve to separate roots and plant stubbles. Soil samples were analyzed for physical and chemical properties of soil such as soil texture, P H , EC, OM, AB-DTPA extractable Phosphorus (P) and total N as shown in Table 1 .
Soil Texture
The Hydrometer was used to investigate texture of soil as presented by [12] . Take 50 g soil and then added 10 ml of Na 2 CO 3 and water into a dispersion cup. Shake for 5 minutes through dispersing machine to break up all the aggregates. Reading was noted in hydrometer after 40 second and after 2 hours along with the temperature. First reading mean after 40 second represent silt and clay while 2 hour reading shows clay in the suspension.
Soil PH
Ten grams of soil was added to 50 ml of distilled water and then shake for 20 -30 minutes to make a 1:5 suspension. The pH was determined in the suspension using pH meter (Inolab WTW Series pH 720) after calibrating the instrument with standard buffers of 4.0 and 10.0.
Soil EC
The electrical conductivity was calculated in soil suspensions of 1:5 by using EC meter after calibration with KCL standard solution as presented by [13] .
Organic Matter
Organic matter was calculated by [14] . 1 gm of dried soil was taken in a conical 
Determination of Total N in Soil
Kjeldhal method of [16] is used to evaluate total N in soil and plant samples. 
Results and Discussion
Tuber Yield Data
Data regarding yield of colocasia are given in Table 2 . Analysis of the data showed that nitrogen levels significantly (P ≤ 0.05) affected yield of colocasia.
The highest yield of colocasia 14.15 t·ha −1 was recorded in the plot treated with 60 kg N ha and reported values of [17] who used and recommended much higher value of N for economical yield of colocasia and sweet potato. Optimum levels of nitrogen fertilization for tuber yield in colocasia were found to be 79.62 kg N [18] . The result is in contrast with [19] who reported that maximum yield attributes and yield were found with 120 kg N ha −1 . Similarly, [20] reported that the highest stolon yield (24.5 t·ha , which is in agreement with the findings of our study. [21] also observed the highest corm yield with N 120 K 120 kg·ha −1 . No doubt the N requirements of the crop varies from soil to soil, crop to crop and variety and also the lower N requirement in our condition could be associated to lower yield potential of the crop variety. The local variety (lower yielding) was used in the said study as no higher yielding variety was available at time of sowing in the market.
Tuber Weight
Thousand colocasia weight (kg) showed significant variation (P ≤ 0.05) with N applied. The maximum 1000-colocasia weight of 31.18 kg was recorded in the plot receiving 90 kg N ha 
Number of Colocasia Plant −1
The data showed that number of colocasia tubers plant −1 was significantly (P ≤ 0.05) affected by different levels of nitrogen ( Table 4 ). The maximum number 16 .63 was observed in treatments receiving 90 kg N ha −1 followed by 60 kg N ha −1 , the application of 90 kg N ha −1 increased the number of colocasia plant −1 by 51.33% over the control (Table 4 , Figure 3 ). Increase in the colocasia per plant is due to N increased which is associated with vegetative growth of plants [24] . It is also linked with vigorous vegetative growth, photosynthesis, and dark green color 11 pigmentations [25] . Availability of usable N in most agricultural conditions is a major limiting factor of plant growth and in most tropical soils yields of taro may be improved when inorganic N fertilizers are used. Studies conducted by [26] revealed that taro requires relatively high N especially in its early stages of growth. However further application of N did not increase this trend, rather it showed the decreasing trend. Both the % increase over control and relative number of colocasia tuber plant −1 ( Figure 3 ) were maximum at 90 kg N ha −1 revealed that it could be the suitable and more economical level of N for colocasia under the prevailing soil and climatic conditions for the given variety. 
Average Size of Colocasia
Both maximum length and maximum diameter of the colocasia increased with increase in N levels ( Table 5 ). The highest length of 5.84 cm was obtained in plots treated with 150 kg N ha Similarly, the maximum mean diameter significantly (P ≤ 0.05) affected by different levels of nitrogen and the maximum mean diameter of 3.14 cm was recorded in plots treated with 90 kg N ha −1 , followed by 60 kg N ha −1 with a diameter value of 3.10 cm. The minimum diameter of colocasia tuber was recorded in a control that was 2.66 cm. Comparing the increase in diameter over control, it was observed that application of 90 kg N ha −1 increased the colocasia diameter [28] and [29] . It is known that taro consumes substantial amounts of potassium [30] . N increases the number and length of the internodes and thus results in progressive increase in plant height. Different researchers including [31] [32] [33] made similar observations. However, further application of N did not further increase this trend, rather it showed the decreasing trend though it was not significant reduction. Both the increase over 60 kg N ha −1 and relative yield (Figure 4) showed the highest value at 90 kg N ha −1 which revealed that it could be the suitable and more economical level of N for colocasia under the prevailing soil and climatic conditions for the given variety.
Conclusion and Recommendations
Application of N produced significantly higher colocasia tuber yield and other yielding components than control but the non-significant difference among the N levels reveals that the minimum level of N would be recommended for the given crop cultivar.
